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5 JStBJtt 

IS^^tiL^I. (.^RQ) it#6^:i.#*tS. 

&45^iPi*]M, l«^Jtf'^^> ii-^i^-S.^^. if!l*'Blt'3ll%>»#J^^^ 
15 (ETSI) ^jLT^^^^ii-ft^i* (GSM) Bft^^ ±t 

(TDMA) ^>fi%iGii^7& 271kbps 6^ i^^3|:'hM#^^(GMSK) 

^^1:5-^, (RF) #S'fi:ili^.^^«S--t#ii.^*]. 

^ IS-136, '&'fn^AT4-^l'Xl.*^^^^i&##%.T^it:^ (D-AMPS) 

>ft-§- ( c/l ) «s ). 3^^. 5^a^^4^^B^Bt^^4^-^c/i4^3!'JJ:>fril 



43.M^^'^^1^^t>^ "C/r "C/N". 

Flit. 

^ (GMSK). (QPSKh SL^^jUMM (QAM) 

^^^-^^Myt, ^® ( a) t^»>9 T M QPSK ^i^il-'fs-f-*:^, 

16QAM^-*j'^i^^6^^*l (HLM) ® 1 (b) Ht^^^^^ 

Jk^ l(a)j^S l(b)-5r^. ^tf-;|i^6^^^^-f-^&#^. LLM 
^ ^ t It |H] 6t * Bfc ;L J: ^ JE ^ ^ H L M ;?r iC. t ^ ^ 1"3J 6<J ^ ifc 

.^'^^^fpi^lt^^, LLM ;5riCil;ftp!gr^, -^^A-aiff!] 
T«#^6f»#>|fc'ftt>t*>^ir*6^*life-i^«»'fi^"t«i (C/I) i^'f^.. ^ 

^>p«:#^AQPSK6^i^'^, >fa'&^^it^6t c/i A. 

#^^M^i^^^^^^i=-^l&J*. An^^]^ 5577087 -^^A^ 



^tfi^#«, ^ 5577087 -5-^@t^'JtM^^g5l#^^. 

^ (FEC) ^t^, i5t^>C>-f^^^^4^A#T6^i8|5-lp^^^|§>^jlt;^6^ 

■S^^]4LlirJttl^llit:#4^.^:t-^Ml|J^. FEC ^^J^^ -^^^fi^-ft;^ 

'«r!idiPi/2^i/3, ^f^^^m^^iw^^A-»^M,m^^, 

^^fi^^^^^^^i^^-^ (GPRS) ^iti^Kx^, ^t. fe^tJi* 
(FH). 'ft^A^^Jfit^'fi^^li^^v^^'l (FCS) ¥l3t^^3^^M (LLC) 

4^i#:lt^$>)^>^^^%4€J^^-$'J (RLC) i^-L*, i^^^^^i^^^ 
(m\ ^A'^^^^^^^H (BCS), #4S:*L^)e*^J^:^^^J^^«J 
^^'fr4^^t4i^^#-^. RLC J^#.i4:-f ^#:5!l4bS>&J53tJt ^-t 
-«L^;l.$:*^:f!)ei^#.^ OMSK ;^^^^]f!|«.jfeJ:iL#tiJ^6^it^ 

^#->hRLC*t6^&^t|-J^. dl>'*FEC^-l^«;^;t#«. ^iL#- 

GPRS^4t|i#7 W# FECi»J^^i^( m^yf^nf^^^M^MJ^^- 
-faj^^^-^-^^J^T^ (GMSK). LLC>y^TZ9 



X3SL-^ RLC ^f^^^tS^t^X^, ;^i^XM9iM.^-m^M ^ 
T 6^ S 1^ t ^ PCT/FI96/00259 T ARQ ^^i^^ 

GPRS 'fc'ft.J^ir^^l^fi^ PCT>gL^^f'jT ARQ, <S.;1* t ^^^^ 
>;A^^FECI&J^.j«i^h.GPRS >t-H^t:iL:*jSL^ FECl6;«^;5-i^, 

d^^^-i^, RLC *lt^f!lJ^Jtf 6^^^. 

a 1 ( a) ifi' 1 ( b) r^iS'JAQPSKj^ 16QAM i^^Jir^fi^-?^*] 
(diagrams of modulation constellations); 

® 2^«9#^6^ GSM n^^f^tJ^AifH^^^; 



( a) XMi^^ff^^n^^^J^ftm 

^XT-^M'}^^^^MA^^ TDMA ^^^m.^^^Sf^^^^^. 

fe^iS^l^it (FDMA). TDMA. 

^-^^^ (CDMA) iSlJJL'&^nfi^M^. 

^ ^h, M ^^^T^^h^!- { ETSI ) ETS 300573, ETS 300S74 
^ETS 300578^^1 GSVL ^^^^^S.^:^^, il^#'&^n?|A# 
^Jfc. ilJt#'§-^^6^:^ia|gt*6^ GPRS -{fe-K. ( J5l^j^#^ 
"GPRS") ;t GSM ?,lfe«ti#ita/3t#6^^^8X;l.i&T«t-#«.9i4^ 
SiM'ff^^^m^MJ^&n GPRS ^^^d^^-N'li^^jfe:^^, 

Ifc^ii^fT^,^, PDC D-AMPS #>^»it^'&'fn6^itS^# 

^M-^^^^s^^r^^s^n^, ^it-^^ 10 ti-f^fi^ 

:^;g:>i^^fcJ^. -M^#^«:t'« (MSG) 14 'l-^dlSiL^fi^'f ""i^^ 
^Jifi^ifc. A^iat> ^^^Hf-^t^S.. ^M^^jt^^. MCS t 
14, ^^n^ MSG, (PSTN) 18 A^^^ 

^i^^¥lJ^:!flJL, -^T-^hMSC 14^|JJ^-ia5.i|;4t^S (BSC) 16 
3^#. .^tGSM#Jft£, BSC16^-4-'^^A-^cr6^#>fl#cr^MSC 14 



|tjl>l&60>&^fc-t, -^-^ BSC 16 ^^M-M^3^ii^X^M^^ 
(BTS) 20. BTS 20 ^6.:fetM^ TRX (2t^^A), "S^n^Ji 

fi^il.'jt'hK 2U «.#J1:^. BTS 20 l.JI-^-^ti&'&'ldfi&^^'J^E JL^ 
^^M^^^^^^^^^ 12, #AJ.#^^ 12#J|fc^*I^Jt^6&# 

J^-^-^i^y^Hi^ifiS., i^P BTS 20 
i* (RES) 22. RBS 22 TJJt, RBS-2G00 fS^^A, ^ 

«,^^^Bg6^^^/^ L M t^^^^' ^^^^'^^^^ 12 ^ 
RBS 22 ^;5fe>5-^it#^6^^f . ^^^^^^^ Magnus 
Frodigh ^^-^.iLilB^I^Bt^^fifif -f^a^^'Jt^. T^t^ 

dp-h^i*., lf,^10-q-«t^ffi^^iLi§.^^. 51##*t:;Sr(RBS22 
i?.^MS12) ^VXi^^M^MiT (MS 12 il* RBS 22) ^#fit# RLC 
^^^>*^iLBJi6§^litX, 12ifpRBS22 J.;>'it#i^>hFECi»^ 

10 tfcT«;r5.:>"'^*l't^lf4^^^»-# FEC 16^ 

i^^MA RLC ^6^^i(.-^»':<^#;f^^. ^a^-TiSti^t. RLC ^^^^M 

^ FECife>>^:?r^, -^Jdb^, ^IS. 10 •r^:^:^^-# 

■9l#4:«r^^^#FECi^J%^^. * t-# FEC i^^;aril^i"'fi:4*6^ 
IL'WiSL^. ^:::^^H'FECifeJ^^A.T>5t^f-t:^iL##4*. 

^^h *-#FEC^6>ii%^^-j^-r«^^#-(S*J;^^. >^tT9^^N« 
Jl#:^T««'?!-FEC«fe:»%i*6^->hS!l4;^. *»^J^^*^iL#^- 

Jtf-it^^-^Mi^^:?^^. *#itJ8J;f;5ifir*J.^ffl«f 6^FECi&^^ 



i» 16QAM ^ QPSK( ^^^^ 16QAM 3^<fe# QPSK). il#il#^*j:5ri^ 

l(a)^ Kb), ^t^*l'0J.'«T QPSKiH^^^iff* 16QAM 
■^^];?riCfi^'fr-f-^ ( QPSK;3r^6^'^-f-.^^ A, B, C ^ D 

16QAM;5riC6t^h;&'^-?-.^«^ A\ B\ Cif^ D'4L^, it#. QPSK 

10 ^^n, il— 16QAM«f^^tfe^^ 16QAM ^fiC^^J^hv^'ft^,^, 
A', B'. C'^D'#.^^i4.#QPSK-iPi*J'fr-f-)lf1l|*^. ^--^If 
iSI^TJit^-f l^i^^ QPSK 3^ i6QAM X^it^^^ 
#6^^*l^-?-^^3te^6^i^H'^^^Jil^H'^=^i^. M. Frodighf-^]^ 

!^ 6^ il- ^-fcl -ii 1^ 4fe ^ M « T ^ ;^ ^ ^ #1"^ *J 
12 3^ RBS 22 ^Hi^^^X. RBS 22 J^-l^fi^ LLC 

20 ^itFECi^;»^»':AJ&, #->^RLC:fe^#^,^l^9'^i^Jt^ (BtRK) -"^fe 

FEC^>^, ^I^J&^fti^H'f 42- 48 st*JI^>j'^^#itfi^#4 
25 16QAM -i^^^^^-S^^J. ^^X^^"^^^^, RBS 22 TJ5t# 

30 ii.^ RBS 22, M^J^^ ARQ -fisj ^J|-^:i:T©riLii.*: 40. 



RBS 22 ^it" ^4fi XitM QPSK 




m}ir^> tm^^l^f^^^P^/M.^'^^^^. -W**, RBS 22 T 
t^M^^-^ FEC -if^t-^. ^/fc^^-S:^ 

$r^Tit#^f:^^f^ll^ni1L«;&, RBS 22>W.##SJlJ|t-A^^ 

M^^^^^ FECm^^. #RLCi^40^#f^^i?.S 4 (b) /it*6^ 8 
>Mi^?t ^ 50 ~ 57, Jt ^ ^ ^ -ft FEC Mk^m M ^ 

FEC^:^^^. ^-S-t. ^"t^^^*^ PCX t^^^fi^ 

je-IT*^. "^-?fciL4*«^' ibqam 

t, -^.^^Ji^fi^f RBS 22, 12, ^#1^ 

60^ 62 Mil6*|^l|$j;t^#*t^'J^^>^^?t4 

^XM:^'A^-^m^'^^]^^t:^XM^-^, Ji^lH 64. ^>^-^ 



J^^m^^^S., FEC m^/MMi^Kii^i^^^^J> 

-A-M^ RLC & e. ( ) BH 3^ BCS. ■f^^-^ RLC 

RLC:^, ^RLC^f^J^4^i0L'}\ t RLC *i^J^3t 

® 6-aB^T-4^^^J, *t^^4^^fJ TDM #^?t^ 76-90 4Lir, 

"St^Bl^A-^^ 72 ^ 74. 4^>^d^:i.6^^;ji>^I;gt^Hg^, 70 
T>2t^J^?.^4"«-t6^^*. ?§>^#RLCi*:6^ FEClfe^T«:J^ffi ^ 

^^^^n^ C/I ^/i^ C/N:^-^. it#X^li.^^'Jt*W^33l;>-i^ 
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